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(57) Abstract 

Wnlnridf lu^nJT^ 1 ^ 5 10 T"*™ ° f * e environmem and relates 10 ™ immobilised porous ceramic (IPC) material for the 
5£f2??£^ v W , °, nBtU ^ W8ter r taminated by xenobiotics ' ™ s may be used as a feed material for biological 

filters used in the intensive biological purification of wastewater and natural water contaminated in particular by crude oil or petroleum 

^T^r ™ y Phen °' S " d Phen01 ™ S ^ 3 " Redoxide " "ramie hav^gTopen ICS 

porous structure. This ceramic comprises surface and internal pores with a size not exceeding 20 mm and has a general porosity of between 77 



and 91 %. The pores of this c 



c further contain an immobilised consortium or monoculture 



of between 0.01 and 10 wt%, the balance consisting of the "Redoxide" norous ceramic 



;e consisting of the "Redoxide" porous ceramic. 



<57)P«j»paT 



MaTepHaji rjih. GHOJioriwecKofi ouhcthh ctowhhx h npwpofl- 

HHX BOfl, 3arpH3HGHHHX KCeHOdMOTHKaMH , "MIIK" OTHOCHTCfl K 06- 

JiacTH 3KOJiornH h MoaceT 6u?h HcnojibsoBaH b KatiecTBe 3arpy3o<i- 
Horo MaTepwajia w 6no$njibTpoB npn rjiyfioicofl dHOJionniecKofl 
otiHCTKe ctotihhx h npupoflHHx bor, 3ar P H3HeHHHx npGHMymGCTBeH- 
ho He$Tbio h He^TenpoflyKTaMH, a Tarae $6H0JiaMn h $6Hoj]bHHMH 
cogahhghhhmh. MaTepH&n BKJiKmaeT nopwcTyio KepaMHKy "Pgaokcha" 

C pa3BGTBJieHH0H OTKpHTOH nOpHCTOH CTpyKTypoK H C HajIHWHGM 

nosepxHocTHUx h rjiydnHHHX nop pa3MepaMH He dojiee 20 mm h 06- 
meft nopncTocTbK) 77-91% h hmmo 6h jih 3 0 BaHHbie b nopu KepaMHKH 
KOHCopqwyM kjih MOHonyjibTypy MHKpoopraHH3MOB, nofloopaHHHx k 
THny 3arpH3HeHHfi npH cnemroneM cooTHomeHHH komiiohghtob , Mac.%: 

KOHGOpUHyM HJIH MOHOKyjIbTypa MHKp0OpraHH3M0B 0,01-10% 

nopucTan KepaMHKa "PeflOKCHfl" OcTajibHoe 



HCKJDOHHTEJIbHO JLlfl UEJIEft HHOOPMAUHH 
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MATEPHAJI flJIfl BHOJIOrHHECKOB 04HCTKH CTOqHblX H 
nPHPOilHUX BOfl, 3ArPfi3HEHHHX KCEHOBHOTHKAMH ,"MnK" 
OdJiaCTb TeXHHKH 

M 3 o6pe T eHHe othochtch k odjiacTH 3KOJiornn k Mose? dbiTb 
5 HcnojibaoBaHo b KaxiecTBe sarpysonHoro Ma T epnajia rjir 6m- 

(tHJIbTpOB flJlH TJiydOKOH SHOJIOrHtieCKOH OUHCTKH CTOTIHHX H n P H- 

poflHLix boa, sarpasHeHHbix He$Tbio, He$Tenpo,r<yKTaMH f taojia- 

MH H (JeHOJIbHtlMH COeflHHeHHHMH . 

npeBiuecTByiomHH ypoBeHb TexHHKH 
10 HaBecTHa daKTepnajibHan KOMno3HL[Hfl h cnocod omhctkh 

BOflbl H nOtlBHI OT He$THHHX sarpHSHeHufi , BKjmnanmafi B KaHeCT- 
Be aHTHBHOro dHOKOMITOHeHTa IIITaMM Pseudomonas putida-36, 

flenoHnpoBaHH™ no R IP B-2443, h MHHepa^bHHH KOMnoHeHT, npefl- 
CTaBJiHEomnfi cMecb cojieii, Mac.%: kno 3 -34,26+37, 12; NH cr - 
28,66+31,28; nh 4 h 2 po 4 -25,42+28,71 ; nh 4 no 3 -2,89+11,66. 
MaccoBoe OTHoweHne Me W duoKOMnoHeHTOM w MHHepajibHbiM kom- 
noHeHTOM cocTaBJineT I: (26+32). KoMnosHUHH MOseT ncnojib- 
30BaTbCH des HOCHTejin hjih c HocnTejieM, b KanecTBe kotopo- 
ro MoryT dbiTb ncnojibsoBaHbi TajibK, flua-roMm, KaojmH h napa- 
20 $hh. / su,,wo 3 aflBHa 87/07316/. 

yicaaaHHHfl MaTepHaji co3flaH Ha ocHOBe oahom MOHonyjibTy- 

PH Pseudomonas putida-36 , B COCTaB KOTOpOH BXOflflT 

TOJIbKO rMflP0$HJIbHbie MHKpoopraHH3MbI f yTHJIH3HpyromHe paCTBO- 

peHHHe b Bo fl e coemneHvin, padoTaeT btot MaTepwaji b y3KOM 
25 ananasoHe pH h cnocodeH aKTHBHo OKHcjiHTb yrjieBOflopoflbi b 
npecHofi BOfle, okhcjighheo noflBepraroTCH yrjieBOflopoflti c jym- 
hoh uenw flo Cj2 > a dojiee THutejibie Hec[)THHbie KOMnoHeHTbi oc- 
TaioTCfl HeyTHJiH3HpoBaHHHMH. y C jiOBMH BiccnjiyaTamiH MaTepnajia 
ocjioatHeHbi TeM, mo MOHoicyjibTypa npn K penjieHa k TBepflOMy ho- 
CHTenio, HMeromeMy bh« nopomKa, kotophh npn pacnujieHHH h&r 
aKBaTopnew, sarpnsHeHHOM He$Tbio hjih He$TenpoflyKTaMK , pasHo- 
chtch Hafl npocTpancTBOM h tojibko qacTHtiHo naflaeT Ha 3arpn- 

3HeHH0e M6CT0 . IlpH HCnOJIb30BaHHH erO flJIfl O^HCTKH CTOUHblX 

BOfl, 3arpH3HeHHbix He$Tbio h He$TenpoflyKTaMH MaTepnaji yHOCHT- 

CK CTOtlHblMH BOflaMH npH OqHCTKe B OTCTOMHHKH, BCJieflCTBHe 

yero TpedyeTCfi nepucwwecKoe ero flodaBJieHPie b o<incTHbie co- 
opyweHHH, uto HepeHTadejibHO, h npn btom He odecnennBaeT- 
ch BbicoKan cTeneHb oqucTKH. 
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H3B6CT6H KOHCOPWM MHK P 00 P raHH3MOB Rhodococcus sp., 
Rhodococcus maris., Rhodococcus ery thropol is , Pseudomonas 
stutzeri, Candida sp. f HC n0JIb3y6MHH fljlfl OUHCTKH nOM- 
BeHHblX H COJIOHOBaTOBOflHHX 3K0CHCT6M OT 3ar P H3H6HHH hg<Jtg- 

5 npoflyKTaMH / ru,a, (jg 2023686/. 

B CBH3H C-T8M, ^TO y K a3aHHLIH KOHC0 PW M MHK P 00praHH3- 

mob mmggt bhb nopouiKa, oh HGy fl odGH b 3Kcnjiya T ami H n hmggt 
noHHstGHHyro pGH T adejibHoc T b, T aK nan np H pacnbijiGHHH ero na fl 
sarpHsneHHOM He$Tenpo fl yKTa MH a K Ba T op He {i hjih H a fl sarpnsHGH- 

10 HUM, HO TpyflHOflOGTynHUM yxiaCTKOM 36MJIH , H a 3ar P H3HGHHUe 

noBGpxHocTH nonaflaGT np H HedjiaronpHHTHHx noro fl HHX ycjiOBHHx 

HG 60JIGG 50% OT riGpBOHaqajIBHOrO KOJlH^eCTBa, OCTaJIbHHG 50% 
paSHOCHTCfl Ha HG3ar P H3HGHHHG y^a CTKH . n PH HCriOJIb30BaHHH 
RJIR OmiCTKH CTOXJHHX BOfl, 3arpH3HGHHbIX H6(J)TbI0 H HG$TGn P O fl y- 
15 KTaMH C 3THM MaTGPHajIOM B03HHKaGT Ta EG npodjIGMa, q T 0 H 

npM HCnOJIB30BaHHK OflHOH MOHOKyjIBTypH Pseudorconas P utida-36 
H3BGCTH0 HCnOJIb30BaH He duOTGHHtlX flOdaBOK flJW 6HOXHMH- 
^GCKOfl O^HCTKH $GHOJIOCOflG P JtamHX CTO^HHX BOfl, B Ka*I6CTB6 

kotophx Hcnojib3yK)T aijGxaT HaTp M , nupoKaTGxnH , opraHjwec- 

20 KMG COGflHHGHHfl, BHdpaHHbIG H3 pflfla, BKJBWMDHero CnHpTbl aije- 
TOH, JiaKTaT HaTpHH, Caxa P 03y HJIH CTOUHblG BOflbl, HX COflGpia- 

We, Ha KOToptix BbiparoaiOT MHKpotopy . / su,a,N? 1058899/. 
OflHaHo ynpaBJiHTb BbipatuHBaHHGM MHK P o$jiopbi Ha yicaaaHHbix 

OpraHH^GCKHX COG TO GHHHX n P H HCnOJIb30BaHMM MX B HaMGCTBG 

25 dHoreHHHx sodaBOK aaTpyflHHTGJibno, nycno-Hajia^HbiH ne m o R 
n P H 3T0M HaXOflMTCH b npGflGjiax flsyx-TpGx mgchugb, a n P H HG- 

npGflBHflGHHHX Cdpocax CTOUHHX BOfl OWCTHblG COOpyBfGHMH qac- 
TIMHO HJIH nOJIHOCTbK) BblXOflHT H3 CTpOfl H flBa-T P H MGCHLja HG 

padoTaioT . 

30 HandGJIGG 6\JIH3KHM OO 6nOJIOrHMGCKOK H TGXHHqGCKOH CyiUHO- 

cth, a TaKKG no floc T nraGMNM pG3yjibTa T aM hbjihgtch MaTGpnaji 
JW duojioratiecKOM ouhctkh cto^hux bor "Pgaokcha", npG^c- 

TaBJIHK)!!,™ H3 CG6H HOPHCTyK) KGpaMHKy C pa3BGTBJI6HH0H OTK P bI- 
TOH nopMCTOM CTpyKTypOH H C HajIHUHGM DOBGpXHOCTHHX H TJiy- 
dHHHHX nop paSMGpOM HG dOJIGG 20 MM H OdmGH nO P HCTOCTbl0 77- 
-91%, COCTOHmHH H3 CJieflywmHX KOMnOHGHTOB , Mac . % : 
OKCHfl KPGMHHH 30-65 
OKCHfl TKGJIG3a 4_8 
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OKCHfl aJIKMHHHH 14-21 

OHCHflbi nejio^HHx MeTajuioB 2-5 
FlpotiHe npoflyKTH npw npona- 

JIHBaHHH OCTaJIbHOe 

5 / so, a, N? 1746879/ 

Odjiaaan BHcoKopa3BeTBJieHHOH otkphtoh nopwcTOH cTpyKTy- 
Poh, MaTepnaji "PeflOKCHfl" cnocodcTByeT npwtpenjieHHio dnoqe- 
Hosa Ha noBepxHOGTH ero nop h yflepjsaHHio ero npw siccnjiyaTa- 
Uhh. OflHaKO nycKo-HajiaflonHHii nepnoa npH stom ajihtcji ot 
10 Tpex nenejih ro flByx MecnueB, cTeneHB o^hcthh ot KceHodHOTH- 
kob b BHfle He$TH h He$TenpoflyKTOB , a Tanse $eHOJiOB k $eHo- 

JlbHHX COeflHHeHHH He COOTBeTCTByeT TpefiOBaHHflM, Tan KaK K0- 

jiHuecTBO npMKpenjieHHoro k yitasaHHOMy MaTepwajiy dnon.eH03a 

OrpaHH^eHO H3-3a OTCyTCTBHH B HeM a30THCTHX MHHepaJIbHMX 
15 KOMnOHeHTOB. 

PacHpuTHe n3o<5peTeHHH 
B ocHOBy HacTonmero H3o6peTeHHH nocTaBjieHa 3a«aqa co- 
3flaHHH MaTepnajia rjih 6nojiorimecKOH o^hctkh cto^hlix h npn~ 
poflHHx BOfl, 3arpH3HeHHbix KCGHodHOTHKaMH , npeHMymecTBeHHo 
20 HeOTbio, HeOiTenpoflyHTaMH, $eHojiaMn hjih $eHOJibHHMH coeflHHe- 

HHHMH Ha OCHOBe HCKycCTBeHHO HMMOdHJIH30BaHHOH nopHCTOH Ke- 

paMHHH (HnK) MHHpoopraHH3MaMH, KOTopHe o6ecnennBaJiH 6h Ha- 
Hdojiee BucoKyro CTeneHb omhctkh ctouhhx h npnpoflHbix boa ot 

KCeHOdHOTHKOB, npH yCJIOBHH HeBHCOKOH CTOHMOCTH, flOCTynHOC- 

25 hvl , yflodcTBe b skc n jiyaTaijHH H3roTOBjieHHbix Ha OCHOBe MI1K 

6HO$HJIbTpOB . 

CymHocTL H3o6peTeHHH coctoht b tom, uto HOBHM MaTepnaji 
rjir dwojiorimecKOH o^ctkh cto<ihhx h npupo^Hbix boa, 3arpH3- 
HeHHHx KceHodnoTHKaMM, npeHMymecTBeHHo He$Tbio, He$Tenpofly- 

30 KTaMH, (JeHOJiaMH HJIH (JeHOJIbHHMH COeflHHeHHHMH, BKJIIOqaiOmHH 

nopHCTyio KepaMHKy "Pe«OKCH#" c pa3BeTBJieHH0fi otkphtoh nopn- 
gtoh CTpyKTypow h c HajuraieM noBepxHocTHHx h rjiydHHHbix nop 
pa3MepaMH He dojiee 20 mm h odmefi nopucTocTbio 77-91%, ^ono- 
JiHHTejibHo coflepstHT HCKyccTBeHHO HMModHJinsoBaHHbie b nopu 
35 KepaMHKH "PeflOKCHfl" KOHCopuwyM hjih MOHOKyjibTypy MHKpoopra- 
HH3M0B, noflodpaHHbix no Tnny 3arpH3HeHHH, npn cjieflyiomeM 

COOTHOIIieHHH KOMnOHeHTOB, Mac . % : 
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KoHCopunyM hjih MOHOKyjibTypa 

MHKp00praHH3M0B 0,01-10,00 

nopucTafl KepaMHHa "Pe^oKcHfl" ocTajibHoe 

n P H 3T0M B KaueCTBe KOHCOpiJHyMa MHKp0OpraHH3M0B OH co- 
5 flepKHT UITaMMbl JIHno$HJIbHbIX, rHflpofcHJiBHHX SaKTepHajibHHX Ky- 

JibTyp h flpoinrefi, npwqew jmno$HJibHbiG SaKTGpnajibHHG KyjibTypbi 

npeflCTaBJieHH UITaMMaMH Rhodococcus sp. , h/HJIH Rhodococcus 
maris , H/HJIH Rhodococcus erythropolis , rHflpo$HJIbHH6 
daKTepnaJIbHHe KyjIbTypH npGflCTaBJIGHbl UITaMMaMH Pseudomonas 
10 stutzeri, h/HJIH Pseudomonas putida , a A pon H - UlTaMMOM 
Yarrowia lipolytica. 

nOMHMO 3T0r0 B Ka<J6CTBG MOHOKyjIbTypH MHK P 00praHH3M0B 
flJIH O^HCTKH CTOUHblX H n P H P O fl HbIX BO fl OT $6H0Jia HJIH $6H0JIb- 

hhx cogahhghhh MaTepnaji co«epsHT uiTaMMu JiHno$HjibHbix 6aKTe- 
15 pwajibHtix KyjibTyp, npnuGM JiHno$HJib H biG GaKTepnajibHue KyjibTy- 

PH npeflCTaBJieHH UITaMMaMH Rhodococcus sp., H JIH Rhodo- 
coccus maris, hjih Rhodococcus erythropolis. 

npHBefleHHbte bhuig MaTepnajiH rjih (taojiorsraecKoft omhctkh 

CTOUHHX H npHpOflHHX BOfl, 3arp*3H6HHbIX KCeHOdHOTHKaMH, y fl o- 

BjieTBopflioT bcgm ycjiOBHHM odBeflHHeHHH hsoSpgtghhh b rpynny 
c coxpaHGHHeM eflHHCTBa H3odpeT0HHH, KOTopoe HanpaBJieHo Ha 
flocTHareHHe T6XHH<i6CKoro pesyjibTaTa npn dHOJiornqecKOH ouhc- 

TKG CTO^HHX H npHpOflHHX BOfl, 3ar P H3HeHHbIX KaH H6$TbK) H H6- 
^TenpOflyHTaMH, TaK H $6H0JI0M H $GHOJIbHbIMH COGflHHGHHflMH, 

25 BxoflnmHMH b rpynny kcghoGhothkob. 

npeflCTaBJieHHafl BHUIG COBOKynHOCTB CyiU,6CTB6HHbIX npH3Ha- 
KOB HSOdpGTGHHfl HanpaBJIGHa Ha flOCTHTKGHHG TGXHHWGCKOrO P6- 

syjibTaTa h HaxoflHTCH b npiwHHHo-cjieflCTBeHHofl cbhsh c hhm, 

TaK KaK n03B0JIHGT: 
30 -nOBKCHTb CTGnGHb OMHCTKH CTOUHblX H npHpOflHHX BOfl, K8.K 

npGCHHX, TaK H 3aC0JIGHHHX, OT HG(|)TH H H6$T6np0JJ,yKT0B , a 

TaKKG $6H0JI0B H (jGHOJIbHHX COGflHHGHHH J 

-aKTHBHO OKHCJIHTb HG$Tb H HG$TGnpOflyKTbI KaK B 30HG KO- 

HTaKTa C BOflOH, TaK H HGnOCpGflCTBGHHO B HG$THHOH HJIGHKG J 
35 -nOBHCHTb PGHTaCGJIbHOCTb OqHGTKH CTO^HblX H npHpOflHHX 

BOfl; 

-nOBHCHTb 3$$GKTHBHOCTb paOOTbl KOHCOpUHyMa H MOHOKyjIb- 
Typbl MHKp00praHH3M0B npH HX flJIHTGJIbHOH 3KcnjiyaTau,HH ; 

-nOBHCHTb 3$$6KTHBH0CTb paOOTbl 6HO$HJIbTpOB OUHCTHblX 
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coopyweHHH c coKpameHKeM BpeMeHH nycKo-HajiaflouHoro nepwofla. 
JlymiiHM BapwaHT ocymecTBJieHHH H3odpeTeHHH 
npeflJiaraeMHM MaTepnaji Rjrn dHOJiorHwecKOH o^hctkh cto^- 

HblX H npHpOflHUX BOfl, 3arpH3HeHHbIX KCeHOdHOTHKaMH "HFIK" H3- 

5 roTaBjiHBawT npn CTporo onpefljieHHOM TexHOJiornqecKOM npoqec- 
ce, kotopmh BKJiioqaeT b cedn cjieflyiomne ocHOBHbie 3Tanbi: 

-Ha nepsoM aTane H3 uepHbix KepaM3HT0Bux tjihh (OpcKoro 
3ajioweHMH H3roTOBJiHK)T rpaHyjiti BJiaatHocTbio 2-4%; 

-3arpyjcaioT rpaHyjiu b MeTajuinqecKHe arapocTOHKHe $opmh, 
10 OTfl03«poBaB hx flo onpeflejieHHoii blicotli cjioh H3 pac^eTa 

nojiyqeHHH TpedyeMOH bhcotm 3arpy3om*oro MaTepnajia rjih dno- 
$mjibtpob (njiocHafl, od-beMHan hjih jirodan flpyran $opMa 3arpy- 
3owHoro MaTepwajia); 

-$opmh c rpaHyjiaMH ycTaHaBjiHBaioT b TenjioarperaT ( TyH- 
15 HejibHyio, icojibqeByio c BpamaiomnMCH noflOM, KaMepHyio hjih apy- 
roro BHfla nexib, padoTaio^yto ot BJieKTpooHeprHH, ra3a hjih 
flpyroro Tonjinsa); 

- Ha btopom BTane ocymecTBJiflioT TepMoodpadoTKy rpaHyji 
b $opMax, npoijeoc kotopoh" BKJiiotiaeT b cedn npeflBapHTejibHHH 
20 HarpeB, pe3KHH" TepMoy^ap ao BcnynHBaHHH rpaHyji, pha H30- 
TepMH^iecKHx BHflepweK, oxjiaHfleHHe c otshtom h cHHTHe BHyT- 
peHHHx HanpflieHHH b nopHCTOH KepaMHKe "PeflOKCHfl" npn koh- 
TpojinpyeMOM oxjiaatfleHHH, HeKOHTpojinpyeMoe oxjiawfleHHe, koto- 
poe ocymecTBjiflioT rjir yMeHtmeHHH BpeMeHH H3roTOBJieHHH nopn- 
25 ctoh nepaMHKH "PeflOKCHfl" c ot6opom Tenjia npn fiomoiiih HCKyc- 
CTBeHHoro BBOfla b 3Ty 30Hy BOflbi (napoB BOflbi) hjih nepeicpbi- 

THeM UlHdepOM 30HH HeKOHTpOJIHpyeMOrO OT 30HbI KOHTpOJIHpyeMO- 

ro oxjiamfleHHH. npn stom u,hkji H3roTOBJieHHH nopHCToii nepaMH- 
KH "PeflOKCHfl" cocTaBJiaeT okojio 10-12 yacoB; 

30 ~ Ha TpeTbeM 3Tane np0H3B0flflT HMM0dHJIH3aiJHK) nopncTOH 

KepaMHKH "PeflOKCHfl" HeodxOflHMHMH KOHCOpU.HyMOM HJIH MOHOKyJIb- 
TypOM MHKp00praHH3MOB B 3aBHCHM0CTH OT Ha3HaueHHfl HMMOdHJIH- 
30BaHH0H nopHCTOH KepaMHKH (VlUK) . MMM06HJIH3aqHfl KOHCOpLHiy- 
Ma HJIH MOHOKyjIbTypH MHKpOOpraHHSMOB B OTKpblTbie nOBepXHOCT- 

35 Hbie h rjiydHHHbie nopu MaTepnajia "PeflOKCHfl" h Ha ero noBepx- 
hocth ocymecTBJiJiiOT npn HajiH^HH poctoboh cpe^H h dyfleT pac- 
kphto HHse b npHMepax H3roTOBJieHHH "HriK". 
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flJiH Jiynmero noHHMaHMH H3otipeTeHHH npHBOflHTcn npHMepa, 
H3 kotophx npuMepu 1-3 HJi.mocTpnpyioT MaTepwaji HflK, b koto-' 

POM MCnOJlbSOBaH KOHCOpUHyM MHKpOOpraHHSMOB flJIfl OUHCTKH 

ctouhhx h npnpoflHHx BOfl, sarpnsHeHHbix HceHo6noTHKaMH , npe- 
5 HMymecTseHHo He$TbK> n He$TenpoflyKTaMH. npHMepu 4-5 hjijikjct- 
PHpyioT MaTepwaji MR, b koto P om Hcnojib30Ba H a MOHonyjiBTypa 

MHKp00praHH3M0B flJIH O^HCTHH GTOUHLIX BOfl, 3arpH3HeHHbIX KCe- 
HOOHOTHKaMH, HpeHMymeCTBeHHO (&eHOJIOM H $eHOJIbHHMH COeflH- 
HeHHHMH. 

10 UlTaMMH, BXOflHIUHe B KOHCOpUHyM MHKpOOpraHHSMOB BblfleJie- 

HH H3 njiaCTOBHX BOfl BOHfflMTCKOro He$THHOrO MeCTOpOfflfleHHH 

h H3 noy B H yuacTKa, sarpasHeHHoro H e$Tbio H flJiHTejibHoe B pe- 
mh He noflBepraBinerocfl owcTice, a Taicsce us OTpatfoTaHHoro 
oypoBoro pacTBopa Ha opraHHuecKoii ocHOBe ( H e$Tb) H a hg$th- 
15 hom MecTopostfleHHM ceBepa TioMeHCKoft odJiacTH p$. 

McnuTaHHH noieasajM HenaToreHHOCTb ynasaHHax MHKpoopra- 
hh3mob . HepopajibHoe, HHTposajibHoe, BHyTpHdpiouiHoe H BHyTpH- 
BeHHoe BBefleHne oejitiM MttinaM , KepaTOKOHbioKTHBajibHoe h naKo- 
KHoe HaHeceHHe KpojiHKaM bhjibhjih hx npaKTH^ecKyio 6e 3B pefl- 
HOCTb h HenaToreHHOCTb. AjuieprHH h 6aKTepno3bi y jnoflefi He 

BHHBJieHH. 

UlTaMMU COXpaHflWTCH B KOJlJieKL[HH B JIHO<&HJIH3HpOBaHHOM 

coctohhhh. J\jir coxpaHeHHH uiTaMMOB ncnojib3yi0T MeTOfl nepno- 
AHtiecKHx nepeceBOB (3-4 pasa b rofl) H a KapTotobHOM arape 
c 1%-hhm xjiopwflOM HaTpHA, MflconenTOHHOM arape vim cycjio- 
KapTOfJejibHOM arape c 1%-hhm xjiophaom HaTpHH. HHKydnpoBaHne 
nocjie nepeceBa BeflyT npn TeMnepaType 28°C b TeneHwe 3-10 
flHeii, saTeM KyjibTypy xpaHHT b xojioflHJibHHKe npn TeMnepaTy- 
pe 4°C. 

BX0flHmne B MnK UITaMMH JIHnO$HJIbHHX, rHflP0$HJIbHbIX 6a- 

KTepnajibHbix CTpyKTyp h flporaew HMeiOT cjieflyiomne xapaKTepuc- 

THKH : 

I. JInno$HjibHbie 6aKTepnajibHbie KyjibTypH. 

MopcjpojiorHqecKne npM3HaKn 
1. UlTaMM Rhodococcus sp., 367-2 BKM AC-I500D 
rpaMMono^oMHTejibHbie HenoflBHHWbie najio<nw. B oflHocyTo- 
mou KyjibType Ha MHHepajibHoii cpefle Pa«MOHfla (c 1% xjioph- 
fla HaipHA, 1% aueTaTa h 0,25% flpoweBoro 3KCTpaKTa)- K opo- 
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TKHe, TOJicrae najiowKH. npw flejieHMH HafijioflaeTCH xapaKTepHoe 
pacnojiosreHHe nofl yrjioM apyr k flpyry. Pa3Mep KjieTOK 2,3x0,6 

MKM, C B03paCT0M HadjIIOflaeTCfl yKOpatlHBaHHe KJieTOK. 

2. UlTaMM Rhodococcus maris, 367-5 BKM AC-I50ID . 
5 rpaMMonojiOKHTejibHHe HenoflBHWHbie , o^eHb KopoTKHe c 

aaKpyrjieHHHMH KOHuaMH najio™. B oflHocyToxjHOH KyjiBType Ha 
MHHepajibHOM cpefle PaftMOHfla ( c 1% xjiopHfla HaTpun, 1% aueTa- 
Ta h 0,25% flpostareBoro SKCTpaKTa) npeodjia^aiOT HepasouiejpHe- 
ch b xofle flejieHHfl kjictkh c xapaKTepHHM pacnojioHeHHeM nofl 
10 yrjioM flpyr k flpyry. PasMep KJieTOK 1,3x0,8 mkm, c BospacTOM 
HadjiioflaeTCfl hx yKopoqeHne. 

3. UlTaMM Rhodococcus erythropolis , 367-6 BKM AC- 
-I502D . 

rpaMMonojioMTejiBHue HenoflBHKHtie . HpH pasBHTHH xo- 
15 potuo 3aMeTHH H3MeHeHHH Tuna KOKK-najicroa-KOKK . B oflHocyTO- 
mou KyjiBType Ha MHHepajiBHoK cpe^e PaHMOH«a (c 1% xjioph- 
fla HaTpwfl, 1% aueTaTa h 0,25% flpooeBoro sKCTpaKTa) npnMbie 
c 3aKpyr;ieHHHMH KOHqaMH najio^KH. Ilpn flejieHHH HadJiroflaeTCH 
xapaKTepHoe pacnojioweHHe nofl yrjioM flpyr k flpyry. Pa3Mep 
20 KJieTOK 2,7x0,7 mkm, c B03pacT0M HadjiroflaeTcn yKopaquBaHne 
KJieTOK flo 0,8x0,6 mkm. 

KyjibTypajibHue npn3HaKH 

1. UlTaMM Rhodococcus sp. , 367-2. 

MMeeT IV THn KJieTO^HOH CTeHKH, COflepiHT MHKOJIOBHe KH- 

25 cjiotu h $0C(5aTHflHji3TaHOJiaMMH. Kojiohhh Ha KapTO$ejibHOM ara- 
pe HpKoopaH?seBHe, Kpyrjiue , juiaMeTpoM 1,0-1,5 mm, BHnyKJibie 
c pobhhm KpaeM, fijiecTHBtwe. KoHCHCTeHqwH MHrKan, JierKO chh- 
MaioTCfl c noBepxHocTH arapa, JierKO pa3Ma3HBai0TCH . Xopomo 
pacTyT Ha arapH30BaHHOH cpe#e PafiMOHfla c aueTaTOM h reKca- 

30 fleKaHOM b Ka^ecTBe opraHH^ecKoro cydcTpaTa. TajioTOJiepaHT- 
hh, cnocodHH k pocTy Ha MHHepajiBHofi cpeae PafiMOHfla ( c 1% 
aueTaTa h 0,25% flpoioreBoro 3KCTpaKTa), cofleprcameH flo 15% 
xjiopwfla HaTpHH. npn cojieHOCTH CBHiue 5% HadjiioflaeTcfl 3aMe,n- 
JieHHoe nwrMeHTHpoBaHHe kojiohhh c pa3BHTHeM oKpacKH ot cjia- 

35 do- flo HpKoopaHieBOH. 

2. UlTaMM Rhodococcus maris, 367-5. 

MMeeT IV THn KJieTOtlHOH CTeHKH, COflepiHT MHKOJIOBbie KH- 

cjioth h $oc*aTHflHJi3TaHOJiaMHH. Kojiohhh Ha KapTo$ejibHOM ara- 
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pe HpKoopaHsteBHe, Kpyrjibie, flHaMeTpoM 1,0-1,5 mm, BbmyKJibie , 
c pobhhm KpaeM, 6jiecTHmne. Kohchctghi^hh unman, jierno chh- 
MaeTGH c noBepxHOGTH arapa, Jierno pa3Ma3bmaioTCfl. Xopouio 
pacTyT Ha arapH30BaHHOH cpene PafiMOHfla c aijeTaTOM h reicca- 
5 flenaHOM b KatjecTBe opraHHtiecnoro cydcTpaTa. TajioTOJiepaHT- 
HM, cnocodHbi k pocTy Ha MHHepajitHOM cpeae PaftMOHfla ( c 1% 
aueTaTa h 0,25% jjpoataeBoro 3KCTpaKTa ) , coflepsrameii flo 20% 
xjiopwfla HaTpHH. flpw cojieHOCTH cBbiiue 5% HadjiroflaeTCH 3aMe^- 
JieHHoe nwrMeHTHpoBaHHe kojiohhh c pa3BHTweM onpacKM ot cjia- 
10 do- #o HpKoopaHiseBOH. 

3. UlTaMM Rhodococcus erythropolis , 367-6. 

HMeeT IV THn KJieTotmc-H ctghkm, cojiepiHT MHKOjioBbie kh- 
cjiOTbi h (Boc$aTH^nji3TaHOJiaMHH. Kojiohhh Ha KapTO$ejibHOM ara- 
pe deseBbie, Kpyrjitie, jwaMeTpoM «o 5 mm, BbinyKjme , c pobhhm 
15 KpaeM, djiecTflmne, cjiH3HCTbie . KoHCHCTemwH MnrKan, jierno 
CHHMatoTGH c noBepxHocTH arapa, jierno pa3Ma3biBaioTCfl , xopo- 
mo pacTyT Ha Mflco-nenTOHHOM arape, cycno-arape m Ha ara- 
PHSOBaHHofi cpe«e PaftMOHfla c aueTaTOM h reKcaaeKaHOM b Ka- 
tjecTBe opraHmiecKoro cydcTpaTa. B khakhx cpeaax odpa3yi0T 

20 OdWJIbHHH CJIH3HCTblfi OCaflOK. 

§H3H0JI0rHtieCHKe npH3HaKH 

1. UlTaMM Rhodococcus sp., 367-2. 

KaTajia3onojioHTHTejibHbie MHKpoopraHH3Mbi, HeKHCJioToycTOH- 
^HBHe , srejiaTHH He pa3KHxaioT , KaseHH He pa3JiaraioT, HpaxMaji 
25 He rnflpojW3yroT. Xopomo accHMMJinpyioT n -ajmaHbi (Cjq-Cso), 
aueTaT, dyTHpaT, rjiioK03y, D-MajibT03y. HMeroT cjiadoe pa3BH- 
rae Ha nponHonaTe, $opMwaTe , sTaHOJie, nponaHOJie, dyTaHOJie. 
He accHMHjinpyioT D -apadHH03y h D-jiaKT03y. Xopomo pacTyT 

Ha flpOBfJteBOM SKCTpaKTe. McnOJIb3yiOT aMMOHHHHbM M HHTpaTHblfl 

30 a30T. 

2. UlTaMM Rhodococcus maris , 367-5. 

KaTajia3onojiosjHTejibHbie , HeKHCJiOToycToifaHBbie MHKpoopra- 
HH3MH. HteJiaTKH He pa3KHiaioT, Ka3enH He pa3JiaraioT , KpaxMaji 
He rHflpojiH3yioT. Xopomo accHMKJiHpyioT n-ajmaHbi (Ciq-C^q) , 
35 au,eTaT, nponnoHaT, dyTupaT, 3TaH0Ji, dyTaHOJi, nponaHOJi, 
rjiioK03y. Cjiadoe pa3BHTHe Ha $opMnaTe h MeTaHOJie. Mcnojib- 

3yK)T aMMOHHMHHH H HHTpaTHHH a30T . 
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3. [IlTaMM Rhodococcus erythropolis , 367-6 

KaTajia3onojiOKHTejibHBie, HeKHCJioToycTotaBbie MHKpoopra- 
hh3mh, wejiaTHH He pa3M*amT, Ka3enH He pa3JiaraioT, npaxMaji 
He rnflpojiH3yK)T. Xopomo accHMminpyioT n -ajiicaHbi (C I0 -C3 0 ), 
5 aueTaT, dyTHpaT, aTaHOJi, dy T aH0Ji, rjnoKosy, D -MajibTosy, 
D -JiaKT03y. MMeioT cnadoe pasBHTHe Ha nporaoHaTe, $opMnaTe, 
nponaHoae, D -apadnHoae. Xopomo pacTyT H a flporcaeBOM skct- 
paHTe. TajiOTOJiepaHTHH, cnocodHH h pocTy H a MHHepajibHOii cpe- 
fle PaftMOHjja (c 1% ayeTaTa h 0,25% apojoreBoro SKCTpaKTa), 
10 coflepwameM ro 15% xjiopufla HaTpun. McnojibsyioT aMMOHHHHHH h 

HHTpaTHblH a30T. 

II rHflpo$KJibHbie 6aKTepnajibHLie KyjibTypH. 

Mop$ojiorHqecKne npn3HaKH 

1. UlTaMM Pseudomonas stutzeri , 367-1 , BKM-B-I972 

15 rpaMMOTpnuaTejibHue noflBnatHbie najiomen. Pa3Mep KJieTOH 

1,5x0,7 MKM. 

2. UlTaMM Pseudomonas putida-36 .flenOHHpOBaH B 

UeHTpajibHOM Myaee npoMHtujieHHbix MHKpoopraHH3MOB HHCTHTyTa 
"BHHMreHeTHKa" uqr HOMepoM B-2443 
20 rpaMMOTpwyaTejibHHe npHMbie najiomcoBHflHbie KJieTKH . Pa3Mep 
KjieTOK oflHocyTO^HOH KyjibTypH (I,7t2,4)x(0,3+0,5)mkm. 
KyjibTypajibHbie npn3HaKH 

1. UlTaMM Pseudomonas stutzeri 367-1 

Kojiohhh Ha MHco-nenTOHHOM arape cBeTJio-cepbie, icpyr- 
25 JibeflnaMeTpoM 3-15 mm, nora njiocrae, b ueHTpajibHofi *iacTH 
npHnoflHHTbi. Kpafi bojihhctuh, npospawHufi . Ha KapTo$ejibHOM 
arape kojiohhh CBeTJio-cepue, Bbinynjibie c pobhhm KpaeM, ueH- 
TpajibHan qacTb deflteBoro OTTeHKa, dyrpHCTan. .fluaMeTp 
1,0x1,5 mm. KoHCHCTeHUMH MflrKan , jierKo CHHMaioTCH c noBep- 
xhoctm arapa, jierno pa3Ma3bmaiDTCfl. fjuoopecijeHTHbifi nurMeHT 
He o6pa3yraT. 

2. UlTaMM Pseudomonas putida-36 

Kojiohhh Ha MHco-nenTOHHOM arape decijBeTHbie, npyrjibie, 
BHnyKJibie, flnaMeTp 3-7 mm. Ha MHco-nenTOHHOM dyjibOHe odpa- 
3yeTCH MyTb c BbiflejieHHeM ra3a. Ha KapT0$ejibHOM arape Had- 
JiioflaeTCH odKJibHbw poct,iutphx BbinyiuibiH, ciuiouhoh c odpa3o- 
BaHweM CJ1H3H. ffiejiaTHH He pa3KHKaioT. Mojioko CBepTbreaioT, no- 

flKHCJIHIOT . 
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$H3H0JI0rH^eCHHe npH3HaKH 

1. IIlTSMM Pseudoraonas stutzeri , 367-1 

KaTajia3onoji02tHTejiBHHe MMKpoopraHH3MH, MeTadojiM3M ru- 
xaTejibHoro Tuna. DL -aprnHHH He HcnojibsyioT. Xopouio pacTyT 
5 Ha $opMnaTe, au.eTaTe, nponwoHaTe, dyTHpaTe h HH3K0M0Jieicy- 
jihphhx cnwpTax. MeTaHOji ycBanBaeTCH hjioxo. AccHMHJinpyioT 
rjiioKosy, 2> -apadnHosy h tj -jiaKTosy, ho HanonjieHHe duoMac- 
ch cjiadoe. rKflpojiH3yic>T KpaxMaji, rajioTojiepaHTHH, cnocodHbi 
k pocTy Ha MHHepajibHOH cpene PafiMOHfla (c 1% aueTaTa h 
10 0,25% flpoarseBoro SKCTpaKTa), coflepsamefi ro 15% xjiopn«a 
HaTpHH. Mcnojib3yioT n. -ajiKaHM {C I0 -C 30 ). nojm-£ -dyTupaT 

He HaKanJIHBaeTCfl. i4cnOJIb3yK>T aMMOHHHHHH H HHTpaTHUH a30T, 
HHTpaT fleHHTpwjHHHpyiOT , a30T He $HKCHpyK)T. 

2. UlTaMM Pseudomonas putida-36 

15 Aspod, pacTeT npn TeMnepaType 28-42°C, npw TeMnepaTy- 

pe Huate 4°C He pacTeT. OTHOuieHHe k yrjieBoaaM: ncnojib3yeT 
JiaKT03y, rjiwKoay h MajibTosy c BbiflejieHne M rasa. He ycBaHBa- 
eT apadnH03y. OTHomemie k yrjieBOflopo«aM : HcnojibsyeT Ha$- 
TajiHH , KaM$apy, oKTaH, reKcaH, deHsoji, TOJiyoji, Kcmioji.na- 

20 pa$HH, actobTeHH. napa$HHOBue He$Tn accnMHJinpyioTCfi aKTH- 
BHee, veu apoMaTwiecicne. OTHomeHne k MCTo^HHKaM nmaHHH: 
accuMHJinpyeT HHTpaTHBiii asoT. yKa3aHHUH uiTaMM He TpedyeT 
fljiH CBoero BupamHBaHHH cneuHajibHHX nHTaTejibHbix cpefl h cno- 
codeH pacTn Ha odeflHeHHUx yrjieBOfloposaMH cpe^ax, Hanpmep 

25 ruiacTOBan Bojja c MHHepajiH3amieM He BHiue 10 r/ji, ra3Hecno- 
codeH npn TeMnepaType OKpyscaiomefi cpeflbi ot njiroc 70°C flo mh- 
Hyc 50°C, Ha ero aKTHBHocTb He bjihhiot pasjin^Hbie noroflHbie 

yCJIOBHH. npH BHCyiUHBaHHH MHKpodHHe KJieTKH COXpaHHKT 5KH3He- 

cnocodHocTb h yrjieBOflopoflooKHCJiHiomyio aKTHBHocTb, npeBoc- 
30 xoflHutyro TaKOByra wcxoflHoro lUTaMMa. 

HI. flpoweBbie daKTepHajibHHe KyjibTypbi. 

QhraMM Yarrowia lipolytica , 367-3 BKM Y 2778 2) 

Mop$ojiorireecKHe npn3HaKH 
B oflHocyTonHofi KyjibType Ha MHHepajibHofi cpe^e PaftMOH- 
35 fla (c 1% xjiopiwa HaTpHH, 1% aijeTaTa h 0,25% flpoatHteBoro 

SKCTpaKTa) KJieTKH b oghobhom oflHHoqHLie, npyrjibie , peie OBa- 
JibHHe, yflJiHHeHHo-OBajibHHe, pa3Mep (2+5)x(3*4) mkm. 
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KyjiBTypajibHbie npn3Ha.KH 
nojiOBbix CTpyKTyp He odpasyraT (hh acKocnop, hh dasnflH- 
ocnop). Xopooio pacTyT Ha arapn30BaHH0H cpefle PafiMOHfla ( c 
1% aueiaTa h 0,25% flposmeBoro 3KCTpaKTa ) , coflepatameH ro 8% 
5 xjiopHfla HaTpHH. 

$H3H0JI0rnqeCKHe npH3HaKH 

Xopouo accHMHjiHpyioT A.-ajiKaHH (C I0 -C 30 ), aqeTaT, npomi- 
0HaT. Cjiado pasBHBaioTCfl Ha BTaHOJie, nponaHOJie. TjiioKosy He 

CdpaKHBaiOT, H0HH3HT He aCCHMHJIHpyiOT . HcnOJIb3yiOT aMMOHHHHNH 

10 a30T, TecT Ha ypea3y OTpHqaTejibHtiH . 

MoHOKyjibTypa MHKpoopraHH3MOB b unK cofleparHT BbmejieH- 

HHe H3 njiaCTOBHX BOfl BOHfllOlCKOrO He$THHOrO MeCTOpOJKfleHHH 

j]nno$HJibHLie 6aKTepHajibHHe KyjibTypu h npeflCTaBJieHa uiTaMMaMH 

Rhodococcus sp. , HJIH Rhodococcus maris , HJIH Rhodococcus 
15 erythropolis , MOp$OJK>rH<ieCKHe , KyjIbTypaJIbHHe H $H3H- 

ojiormiecKHe np«3HaKn kotophx yKaaaHH Bume. 

npHMep I. B JiadopaTOpHH H3ynajIH B03M0KH0CTb HCnOJIb30- 

BaHHH KepaMHtiecKoro HOCHTejin hs MaTepnajia "PeflOKCHfl" ajih 
cHHHfeHHH coflepsaHHH He$TM h He$TenpoflyKTOB c noMombio KOH- 
20 copwMa MHKpoopraHH3MOB. to stoh" uem dtui ncnojib30BaH 
MeTOfl HMM0dHJiH3auHn KJieTOK MHHpoopraHH3MOB Ha nopHCTyio 
KepaMHKy "PeflOKCHfl". riepefl nMModnjiH3ainieM KOHCopunyM mhk- 
poopraHH3MOB aKTHBHpoBajiH Ha poctoboh cpefle: NaN0 3 -1% , 

K 2 HPO 4 -0,5% f napa$HH- 0,3%,pH=7,0-7,5 , KOHCOpqHyM 

25 MHK P oopraHH3MOB-I5 r. AKTHBaqwo ocymecTBjiHjm b annapaTe 
"AHKyM", odteM cpeflbi-1,5-3,0 ji, whcjio odopoTOB MeuiajiKH- 
800 od/MHH, aapauHH- 3 ji/mhh, TeMnepaTypa-28°C, BpeMH $e- 
PMeHTHsaqHH- 24 qaca. nocjie BtipamnBaHiifl KOHCopiptyM mhkpo- 
opraHH3MOB MHKpocKonKpoBajiH , a TaKsre BbiceBajm Ha TBepflyio 

30 HHTaTejibHyio cpefly. MnKpodnojiorniiecHHH KOHTpojib noicasaji Ha- 
nmne MHKpoopraHH3MOB , Bxc-flnmnx b cocTaB KOHcopunyMa. noc- 

TOPOHHHH MHKpO$JIOpa OTCyTCTBOBaJia . KOHTpOJIb 3a aHTHBHOCTbK) 

KOHcopqwyMa ocymecTBJifljiH b KOJidax Ha KauajiKe. HMModmiH3a- 
nm HOHcopunyMa ocymecTBJifljiH nocpeflCTBOM npona^KH HyjibTy- 

35 pajIbHOM JKHflKOCTH Hepe3 $HJIbTp H3 nopHCTOH HepaMHKH "PeflO- 
KCHfl" b Te^eHHe 24 qacoB. Hepes 24 uaca onTHtiecKaH ojiot- 
hoctb MHflKocTH cocTaBJiHJia 60% ot wcxoflHOH, b pe3yjibTaTe 
*iero dujia nojiy^eHa HMModHJiH30BaHHaH nopwcTaH KepaMHKa ajih 
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npeHMyinecTBeHHo He$Tn h He$Te- 



OUHCTKH OT KCeHOdnOTHKOB , 

npo^yKTOB. 

npH 3KCnepHMeHTajIbHHX HCCJieflOBaHHHX B CJIHBHyK) eM- 

koctb od-beMOM 3 jiHTpa bhochjih 2 MJi hg$th . A 3 pai4nio H nepe- 
MeuiHBaHHe ocyneoTajuum c nouo^n 3 P ji H $ TH oro Hacoca, no fl a- 
na Boaflyxa npoH3Bo fl MJiacb ot aKBapnyM H oro KOMnpeccopa. Pa- 
6o T a 6H0tab T pa n 3 HnK ocymecTBJinjiacb b saMKHyTOM pem- 
Me. BHo$njibT P npeflGTaBjiflji m ceda t P h HacceTu hs MaTepna- 
Jia HnK, ycTaHOBJieHHbix b BepTHKajibHOH hjiockocth c odpasoBa- 
HneM JiadwpHHTa. PasMep oahoh KacceTH 40x80x120 mm, wacca 
oflHOH KacceTu-85 r, odbeM KacceTu-416 cm 3 . B ?a6mu,e I 
npHBeaeHH cocTaBH HFIK H npoTo-rnna, b ra6mne 2- saHHbie 

no 3$$eKTHBHOCTH OtIHCTKH BOflH OT CH P Ofi He$TH C HCnOJIb30- 

BaHneM 6Ho$MJibTpa h 3 MaTepwajia IfflK b Jiadopa T opHLix ycjiOBH- 

HX. 

TadjiHua I 



KOMnOHeHTH 



iCocTaB, Mac.% 



I 



II 



|I.BHOKOlinOHeHT-KOHCOpiff-|0,0I |5,0 1 10,0 I 
|yM MHKp00praHH3M0B H3 j | | | 

|jIHn0$H^bHUX,rHflP0(jHJIb- |.| I i 

|hhx h flpoKsreBux oexoK. I | | | 
|2.TBepflHfl HocMTejib-nopM-|CoTa- |0cTa-|0cTa- | 
IcTan nepaMHKa "PeaoKC Hfl" 1 JibHoe iM^ re | 



JilpOTOTHn 

ill I jU , A. 1746879 



100% 



TafijiHqa 2 



| BpeMH ICoflepsaHHe He$TenpoflyK+BpeMH OTdo-|npH M etiaHne 



1 
1 


|Ha Bxofle 

1 $HJIbTPa 


|Ha BHxofle | 
1 $HJibTpa | 




1 
1 


1 1 


1 3,8 


1 2,8 | 


18 


|4epe3 KaatflHe 


1 2 


1 8,1 


1 4,0 | 


15 


| CyTKH BHOCH- 


1 3 


1 14,0 


1 7,0 | 


24 


|jih nopuHio He 


| 


1 






I$th(I-2mji) 


I 4-5 
| 


1 7,0 

1 


1 4,4 | 


48 


|He$Tb He 

I BHOCHJIH 
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npOBefleHHHe HCCJieflOBaHHH nOflTBepflHJIH B03M0JKH0CTb 
HajffHBJieHHfl MHKp00praHH3M0B B OOpaX H Ha nOBepXHOGTH MaTe- 

pwajia "PeflOKCHfl" h BKJiioxieHHfl hx b padoTy npn otiHCTKe cto- 

qHHX BOR OT He$TH . n pH 3T0M BHXOfi Ha CTaLJHOHapHHH peiHM 

padoTH HadjiroflajicH yie Ha BTopue cyTKH . 

CTeneHB OtJHCTKH CTOUHHX BOfl SaBHCHT OT HOJIH^eCTBa 

6no$HJibTpoB b MOflejibHoii ycTaHOBKe. TaK b Mo^ejibHHx 3Kcne- 

PHMeHTaX npH HaJIITCHH HeCKOJIbKHX 6H0$HJIBTP0B yflajIOCb CHH- 

3HTb coflepataHHe He$TH b cTotirax BOflax co 132 mivji ro 0,30 
Mr/JI, npH 3TOM BHMHBaHHe daKTepnajibHHx KJIGTOK c noBepxHo- 

CTH H H3 nop 6MO$HJlbTpOB He HadJIIOflajIOCb . 

npH OTCyTCTBHH B CTOHHOH BOfle HG$TH HJIH He$TenpOflyK- 
TOB MHKpOOpraHHBMH nepeXOflflT B aHadHOSHOe COCTOHHHe, CTa- 

pancb ynpHTbCH b nopax MaTepnajia "PeflOKCHfl" . MnKpociconn- 
poBaHHe noflTBpeflwjio Hajimm Tanoro coctohhhh MHKpoopraHH- 

3M0B. npH nOHBJieHMH B CTOtlHOH BOfle He$TenpOflyKTOB MHKPO- 
0praHH3MH HatlHHaiOT FipOflBJIHTb CBOiO aKTHBHOCTb. 

3KcnepHMeHTajibHHe nccjieflOBaHH* npoBOflHJiHCb npH coye- 

TaHHM B HOHCOpi^HyMe MHKp00praHH3M0B UITaMMOB JIHriO$HJIbHHX , 

rHflpo$HJibHbix daKTepHajibHHx KyjibTyp h flpomft. Upmeu b 
Ka^ecTBe jinno$HjibHHx daKTepnajibHbix KyjibTyp Hcnojib30Bajw 

COtieTaHHe UITaMMOB Rhodococcus sp., Rhodococcus maris, Rho- 
dococcus erythropolis, XOTfl B03M0KH0 pa3flejIbHOe HX HC- 

nojib30BaHHe. B KatiecTBe rn fl po$njibHofi daKTepnajibHOH Kyjib- 

Typbl HCnOJIbSOBajIH UITaMM Pseudomonas stutzeri , B03M03KH0 
TaKKe HCnOJIb30BaHHe UITaMMa Pseudomonas putida-36 . JpoOH 
dblJIH npeflCTaBJieHH UITaMMOM Yarrowia Lipolytica. CTeneHb 

omhctkh noTOKa BOflH, 3arpH3HeHH0H He$Tbio h HedbTenpo«yKTa- 

MH, npH HCnOJlb30BaHHH yKa3aHHHX BapHaHTOB 6aKTepnajibHLix 

KyjibTyp npw JiadopaTopHHx HccjieflOBaHHHx coxpaHHJiacb Ha bh- 
cokom ypoBHe. CKopocTb oqHCTKH KOJiedajiacb b npe^ejiax 15- 
-20%. 

O^ncTKa BOflHoro noTOKa, 3arpH3HeHHoro KceHodnoTHKaMH 
b BHfle $eHOJia h OeHOJibHtix coefiHHeHHH c noMombio HnK c koh- 
35 copunyMOM MHKpoopraHH3MOB B03M0KHa, ho He peHTadejibHa, 

TaK KaK BHHBJieHO, UJTO flJIH OqHCTKH CTO^HLIX BOJJ, OT $eHOJIOB 
H $eHOJIbHHX COeflHHeHHH flOCTaTO^HO B KriK MCnOJIb30BaTb MO- 

HOKyjibTypy MHKpoopraHH3MOB, coflepuramyio TOJibKO uiTaMMH 

JIMno$HJIbHHX daKTepHajibHHx KyjibTyp Rhodococcus. 



20 



25 



30 
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npwMep 2. Hcnojib30BaHHe MaT6pna.ua MnK Ha ocHOBe koh- 
copqwyMa MHKpoopraHH3MOB m nopncTofi KepaMHKH "PeflOKCHfl" 
ocymecTBJiHJiH b peajiLHOH chctgmg o^hctkh CTotmix BOfl, 3ar- 
PH3HeHHHx KceHo6HOTMKaMH, npGHMyuiGCTBGHHo H6$TbK H hg$tg- 
5 npoflyKTaMH, oQpasyeMux nocjie mohkh aBTOMauiHH, nepeBosnmnx 
pasHoodpasHHe He$TenpoflyKra, b tom qwcjie h TflHtejme c rjivlk- 
hoh yrjieBOflopoflHOH qenbio (C I0 -C 30 ) h cbipyio H e$Tt. H,hkji 
MoftKH-nepMoflnqecKHH. npoH3BOBHTejibHocTb otiHCTHoro coopy- 
kghhh ot 30 M 3 /cy T rq 50 M 3 /cyT , npn 3 tom oho coaodkht 

10 yCTaHOBJIGHHUe no XOfly flBHKGHHH BOflH OTCTOHHHK-nGCKOJIOB- 

Ky, pe3epByap rjir ocaflKa BSBeneHim bguigctb, MacnoyjioBH- 

TeJIb, $HJIbTp T0HK0CJI0KHOW OUHCTKH H flBa n0CJ16fl0BaT6J]bH0 

ycTaHOBJieHHbix $mibTpa us waTepwajia cwnpoH, kotopng Bnw- 
THBawT b cefifl He$Tenpo B y K Tu. noojie $HJibTpoB us cnnpona 
15 npoHcxofliiji c<5poc ctohhoh BOflu b ropoflCKyio KaHajmsamuo. 
ConepiaHne H6$T6npoflyKTOB b ctoxihoB Bo«e cocTaBJinjio 
20-30 Mr/a. 

PeKOHCipyKUHfl owcTHoro coopyjKeHHH dbuia npon3BeaeHa 
no cjieflyrameK cxeMe. B pe3epByap rjih oca«Ka B3Beui6HHbix bb- 

20 mecTB. Ha noBepxHoc™ 3arpH3HeHH0H boah dwjiH ycTaHOBJieHbi 
njiaBaiomne 6jiokh H3 MaTepnajia MnK, oobeMHan njioTHocTb ho- 
Toporo cocTaBJineT ot 130 ro 280 Kr/M 3 . CyMMapHbifl odbGM 
njiaBaiomnx Cjiokob MnK- 3 m 3 . b cs^hh rjir pasMGinGHHH $mib- 
tpob M3 cunpoHa ohjih ycTaHOBJieHbi BepTHKajibHbie ihhth H3 Ma- 

25 Tepwajia MnK, npo^HOCTb KOToporo paBHa 6* =0,8rl,0 Mna, c 
B03M07KHOCTM) o6pa30BaHHH JiadnpnHTa, qepe3 KOTopbifi npoTeKa- 
eT CTo^Hafl BOfla. 06beM MnK b mHTax cocTaBjineT 15 m 3 , cyM- 
MapHbiH odbGM MnK b o^hcthom coopyweHHH cocTaBJiHGT 18 m 3 , 
cyMMapHafi Macca dno$HJibTpoB npw 3tom kojigGjigtch ot 2340 

30 Kr, flo 5040 nr. MMMo6HjiH3ai^mo 6jiokob m nopucTOH KepaMHKH 

"PeflOKCHfl" OCymeCTBJIHKJT B CnemiajIbHHX GMKOCTflX-BaHHaX , B 

KOTopbie Ha nepBOM 9Tane nocTynaKT He$TenpoflyKTU hjih cupafl 
He$Tb c BOflOM, a saTeM noaaioT KOHCopqwyM MHicpoopraHHSMOB 

C POCTOBOM CpeflOfi. BpeMfl $epM8HTaUHH B 3aBHCMM0CTH OT Odb- 

35 eMa BaHHH HOJiedjieTCH ot 24 qacoB ro 48 nacoB. Tan nan hc- 
nojib3yeMHH KOHCopuwyM MHiepoopraHH3MOB hocht aspodHHH xapa- 
KTep, b ouhcthom coopyarGHHH opraHH30BaHa CHCTeMa aapaqwH, 
cocTOHman H3 Tpy6, ocMOTHqecKoro flosaTopa, cTpyfiHoro aapa- 
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Topa h Hacoca "Thom". 

Odjiaflafl pa3BHT0H noBepxHocTtio nop pa3MepaMn no 20 mm, 
MaTepwaji odecne*iHBaeT odpa30BaHHe dwonjieHKK c hmmo6hjih30- 

BaHHHM KOHCOpUHyMOM MHKp00praHH3M0B . B npOIieCCe KH3HefleH- 
5 TGJIBHOCTH MHKp00praHH3MH dHOIUieHKH OKHCJIHIOT He$TenpOflyKTH , 

KOTopue nocTynaiOT co ctohhoh boaoh, odpa3yn npw 3tom mho- 

rO^HCJieHHLie KOJIOHHH. H MM06HJM30BaHHbie MHHp00praHH3MbI BCTy- 

naiOT b padOTy qepe3 cyTKH, to ecTb npH Hd.jivm.VLH hx b duo- 
$njibTpe npaKTHtjecKH OTcyTCTByeT nycKO-HajiaflowHHfi nepno«. 
10 npn npeKpaaieHHH nocTynjieHUH HedvrenpoflyKTOB co ctouhoh bo- 

flOH HMM0dHJIH30BaHHHH KOHCOpWM MHKp00praHH3M0B nepeXOflHT 
B aHadH03H0e COCTOHHHe H 3T0 COCTOHHHe MOHeT nojwepffiHBaTb- 
ch flOBOJibHO fljiHTejibHHH nepwofl 3a cueT pOCTOBOH cpeflH, B 
cocTaB KOTopow BxoflHT flHaMMOHHfi $oc$aT h apyrne MHKposjie- 

15 M9HTH. 

CTenetib o^hctkh ctouhom boru c coflepxaHHeM He$Tenpo- 
flyKTOB, KOTopan MoaeT dbiTb flocTwrHyTa, cocTaBJineT 0,05 
ur/ji npn MaKCHMajibHOH njiomaflH KOHTaKTa dno$HJibTpoB H3 Ma- 
TepHajia MK co crotiHofi bo,hoh, 3arpH3HeHHofi He$TBio h He$Te- 
20 npoflyKTaMH. CTeneHb ouhctkh ro 0,1-0,3 ur/ji dujia nojiytiena 
cpa3y we nocjie BBOfla peKOHCTpynpoBaHHoro otincTHoro coopy- 
seHHH, a ro 1,0 Mr/ji dHJia nojiyweHa npn OTcyTCTBHH njiaBaio- 
uinx djioKOB H3 MaTepHajia HflK. KoHTpojib CTeneHH dnopasjioKe- 

HHH ( CTeneHH OqHCTKH) npOBOflHJIH Ha npMdope DU-7 (Backman) 

25 h flydJinpoBajiH c npHMeHeHHeM ra3o-snflK0CTH0H xpoMaTorpadMH 
Ha npwdope pu-4500 , a TaKKe c noMotubio nH$paKpacHofi cnen- 

TpOCKOnHH Ha npHdope IFS-48 (Bruker) HJIH KOMnJieKTa H3Me- 
PHTeJIbHHX CpeflCTB 3KCnpeCC-K0HTp0J3H He$Tenpo«yKTOB B BOfle 

(KMC-Hn) ,KB0M,Pocchh. Pe3yjibTara npoBeaeHHHx HcnHTaHHfi 

30 no npHMepy 2 npe«CTaBJieHH b Tadjinue 3. 

npHMep 3. Mcnojib30BaHne MaTepwajia HriK Ha ocHOBe koh- 
copquyMa MHKpoopraHH3MOB n nopHCToii KepaMHKH "PeflOKCHfl" 
ocymecTBJiHJiH b peajibHOH cncTeMe owhctkh npwpoflHHx bob, 
3arpH3HeHHHX KceHodnoTHHaMH , npeHMymecTBeHHo He$Tb» m 

35 He$TenpoflyKTaMH. yica3aHHHe 3arpH3HeHMH B03HHKaioT npn aBa- 
PMhhhx CHTyauHHx. 3arpH3HeHHyro njiomajtb aKBaTopnn Ha nep- 
bom 3Tane OKpywaroT njiaBaioipiMH cpeflCTBaMH b BHfle Topa, ce- 
peflHHy KOToporo 3arpywaioT ceKUHHMH H3 Sjiokob MflK odteM- 
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hoh njiOTHocTbio 280 Kr/ M 3. rjiydHHa norpy»eHiw cempni b bo- 
fly cocTaBJifleT 0,5-0,7 ot bhcoth. q e pe 3 Kaawae flB a naca 
npoBepnioT cTeneHB 3arpH3HGHHH bo^h He$TenpoAyKTaMH . B sa- 

BHCHMOCTH OT Cy M Ma P HOH MaCCbl dHOKOMnOHeHTOB OqHCTKa BO- 

AH ot He$TH h He$Tenpo fl yKTOB flo 0,05-0,3 ur/Ji ajihtch b T e- 
^eHue 1-2 cyTOK, npn btom owiCTKa boah ot He$TenpoflyKTOB 
ocymecTBJiHeTCH npw ecTecTBeHHoii aspaqnH BosAyxoM BOKpyr 
djiOKOB, Haxoflflmnxcfl b njiaBaromeM coctohhhh h Bee BpeMH ne- 
peMemarouiHxcH BHyTpn Topa. 

npHMep 4 . McnHTaHHfl MaTepnajia M0K Ha ocHOBe nopHCTofi 
KGpaMMKH "PeflOHCHfl" h MOHOHyjibTypu MHHpoopraHHBMOB ocyme- 

CTBJIHJM B JiafiopaTOpHHX yCJlOBHHX . to HMM06HJIH3aUHH DOpHC- 
TOH KepaMHKH HCriOJIb30BaJIH MOHOKyjIbTypbl MHKp00praHH3M0B 

b BHfle JiHno$HJibHHx daKTepHajibHbix KyjibTyp, npeflCTaBJieHHbix 

UITaMMaMH Rhodococcus sp., HJIH Rhodococcus maris , HJIH 
Rhodococcus erythropolis.B TadJlHlje 4 npHBefleHLI COCTaBU 

WnK h npoTOTHna, a b Tadjik 5- aaHHbie no 3$$e K THBH0CTH 

OtlHCTKH BOflH OT (JeHOJIOB H $eHOJIbHblX COeflHHGHHH . 

TadJiwqa 4 



|KoMnoHeHTbi 



CocTaB, Mac.% 



J 





1 


2 


3 


A 


5 


FlpOTOTHn 














SU, A 














W- 1746879 



I I . BHOKOMnOHeHT- I I 1 I i 

iMOHOKyjibTypa jih+0,01 |0,05 |0,50 | 5,0 | 10,0 

|nO$HJIbHbIX MHK- I I I I I 

|poopraHH3MOB I I I I I 
|2.nopHCTaa Ke- |0cTa+0cTa-|0cTa-|0cTa-|0cTa- 
| paMHKa IJibHoeUbHoe (jibHoe IjibHoe j jibHos 



100 



4epe 3 $ H JibTp us HnK $HJibT P yeTCH sarpHSHeHHan $eHOJia 
uia BOfla npH cooTHouieHHH odbeMOB HnK h boah 1:2. Ckopoctb 
noTOKa 8 odbeMOB b cyTKH, coflepscaHne $eHOJia b BOfle 500 mt/ji 
CHopocTb noAa™ B03Ayxa 15 odbeMOB b cyTKH . 

H 3 flaHHHx, npeflCTaBJieHHbix b TadJiwqe 5, bhaho, qTO b 

SaBHCHMOCTH OT HaqaJIbHOrO COAepwaHHH dHOMaCCLI OeHOJlOOKHC- 
JIHJOmnX MHK P 00praHH3M0B MeHHeTCH BpeMH BblXOfla dHO$HJIbTpa 

Ha padoTOH peatHM h CTeneHb owkctkh cto^hoh boau ot $eHOJia 

H ero np0M3B0AHHX. 
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Rjir cpaBHeHHH b Ta6jiHqe 5 npHBe^eHH pe3yjibTaTH omiT- 
Ho-npoMbiiiiJieHHoro HcnHTaHHH npoTOTHna Ha peajibHOM o^hcthom 

COOpyjteHHM npH 0<IHCTKe CMeCH dblTOBHX H np0H3B0flCTBeHHHX 

(10%) cto^hhx bor, coflepsamefi tfieHOJibHbie 3arpH3HeHHH, npo- 
5 uiefliuHX nepBHiiHoe oTCTaHBaHHe b flByxbHpycHOM oTCTOHHHHe 

ropoflCKHX owcthhx coopyaceHHR . Ha Bbixofle H3 nocjieflHefi CTy- 
neHH OTGTOHHHKa Ha otiHCTHoe coopyweHHe, BbinojmeHHoe b bh- 

fle bKO$HJIBTpa H3 nOpHCTOH" KepaMHKH "PeflOKCMfl" C GCTGCTBeH- 

hoh aBpauHew, nocTynHJiH $eH0JibHbie 3arpH3HeHMH c KOHijeHTpa- 
10 wew 500 ur/ji. npoH3BOflHTejibHOCTb 6noc()HJibTpa c ecTecTBeH- 
hoh aBpai^Heft cocTaBJiHJia 250 M 3 /cyr, odbeM 3arpy3KH b BHfle 
6jiokob H3 MaTepwajia "PeflOKCHfl"- 12,5 m 3 . y^HTHBan, iito 
npon3BOflCTBeHHHe ctokh cocTaBJifljiw 10% ot odineft MaCCH CTOU- 
Hbix boa, ycjiOBHfl fljifl coxpaHeHHH cooTHomeHHH oSteMOB nopH- 
15 crow KepaMHKH h 3arpH3HeHH0fi BOflbi 1:2 6mm codjiiofleHbi. Cko- 
pocTb noTOKa npH npoxowfleHHH $eHOJibHbix coe«HHeHHH Bbwepjra- 
sajiacb b pa3Mepe 8 ofoeMOB b cyTKH. BbtpaumBaHHe 6noueH03a 
Ha nopncTOH KepaMHKe "PeflOKCHfl" (nycKo-Hajiaao^Hbifi nepnofl) 
flJiHJiocb b TeqeHHe 30 cy-roK. nocjie 3aKpenjieHHfl dHOMaccH Ha 
20 nopncTOK" KepaMHKe (Ha TpHflqarae cyTKH ) KOHijeHTpaijHfl $eHO- 
JibHbix coe^HHeHHii dHJia #OBefleHa ao Hyjia. 

npoMHcijieHHan npHMeHHMocTt 
Mcnojib30BaHHe npefljioraeHHoro MaTepnajia"MnK"juiH rjiydo- 
koVi dHOJiorn^ecKOH oyncTKH cto^hlix h npnpoflHbix boa, 3arpa- 

25 3HeHHHX KGeHOdHOTHKaMH, nOSBOJIHT COSfiaTb BUC0K09$(|)eKTHB- 

HHe dHOJiorntiecKHe Ahjibtpu aha o^hctkh npeHMymecTBeHHO ot 

CbipOH He$TH H HetfiTenpOflyKTOB, $eHOJIOB H $eHOJIBHHX COeflH- 

HeHHH, a TaKie no3BojiHT: 

-aKTHBHO OKHCJIHTb He^TenpOflyKTbl KaK B 30H6 KOHTaKTa 

30 c BOflofi, TaK h HenocpeflCTBeHHo b He$THHoft njieHKe, a Tarae 
noBUCHTb CTeneHb ouhctkh b 15-20 pa3 ot cfceHOJiOB h $eHOJib- 
hux coeflHHeHHH h npaKTwiecKH otinmaTb cTotiHbie h npnpoflHHe 
BOflH OT $eHOJIOB flO Hyjra; 

-yTHJiH3HpoBaTb uiHpoKHH flnana30H yrjieBOflopoflOB KaK 
35 b npecHOH, tsk h b 3acojieHHOH BOfle; 

- CTadHJIH3HpOBaTb (JepMeHTaTHBHyB aKTHBHOCTb KJieTOK 
MHKp00praHH3M0B B yCJIOBHHX flJIHTeJIbHOK SKcruiyaTauHH dHO$H- 
JlbTpOB; 
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-pacuiHpHTb TeMnepaTypHHH HHTepBaji h onTHMajibHbw HHTe- 
PBaji pH Ha 20-30%; 

-yjiy^ujHTb ycjioBHA OKcnjiyaTaLjHH , a Tansce ycjioBHH xpa- 
HeHHA sarpyao^Horo MaTepaajia c MUKpooprarasMaMH rjir dno- 

$HJIbTpOB; 

-CHH3HTb CedeCTOMMOCTb OmiCTKH Ha 30-40%; 

- OTHaaaTbCH b owhcthhx coopyareHHHx ot nycKo-Hajia«o- 

*IHHX padOT H yBeJIHUHTb OpOHSBOflHTeJIbHOCTb npOUeCCa CHiHCT- 

kh b 5-10 pas; 

-flOBecTH cTeneHb owhctkh ot He$TH h He$TenpoflyKTOB 
BO 0,05-0,10 Mr/ji, a jym $enojioB h hx coeflHHeHHH flo HyjiH. 
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SOPMyjIA W30BPETEHHA 
I. MaTepHaji ajih OHojiornqecKoft o^ihctkh cTotmux h npn~ 
poflHHx boa, 3arpfl 3H eHHHx KceHodHOTHKaMM, npeHMymecTBeHHo 
He$Tbio, He$Tenpo fl yKTaMH, $e H ojiaMH hjih ^hojibhhmh coe fl HHeHH- 
hmh, BKJiKraioiUHft nopncTyio KepaMHKy "PeflOKCHfl" c paaBeTB- 
JieHHOH otkpktom nopncToft CTpyKTypoii h u&jimvieu nosepxHOCT- 
hhx h rjiydHHHHx nop pasMepaMH He 6ojiee 20 mm h o<5meH nopn- 

CTOCTbW 71-91%, 0 T Oq aM „ii Cfl TeM, q T0 OH flO- 

nojiHHTejiLHo coflepraT HCKyccTBeHHo HMModHJiHsosaHHHe b nopH 
KepaMHKH "PeflOKww" kohcopwm hjih MOHOKyjibTypy MHKpoopra- 
hm3mob , noflodpaHHHx no Twny sarpHSHeHHft npn cjiesyiomeM co- 

OTHOUieHHH KOMFIOHeHTOB , Mao . % : 

KoHcopunyM hjih MOHOKyjibTypa 

MHKp00praHH3M0B 0,01-1,00 

15 nopHCTa* KepaMHKa "PeflOKCHfl" ocTajibHoe 

2. MaTepHaji no n. I, 0 t ji h q a d m H ft c h TeM, <ito 

B KaqeOTBe KOHCOpUHyMa MHK P 00praHH3M0B OH COflepffiHT UJTaMMH 

JiHno$HJibHHx, rHflpo$HJibHHx OaKTepnajibHux KyjibTyp h apomeft, 
npn 8tom JiHno$HJibHbie daKTepHajibHfcie KyjibTypH npeflCTaBJieHH 

20 UITaMMaMH Rhodococcus ap. H/HJIH Rhodococcus maris H/HJIH 
Rhodococcus erythropolis , rHfl P 0$HJIbHHe 6aKTe P HaJIbHHe 
HyjlbTypu npeflCTaBJieHH UITaMMaMH Pseudomonas stutzeri H/HJIH 
Pseudomonas putida , a flpom _ m^EMMOM Yarrowia lipoly- 
tics. 

25 3. Maxepnaji no n.I, OTJiHuaromnftcn TeM , y T o 

B KaneCTBe MOHOKyjIbTypbl MHKp00praHH3M0B flJIfl O^HCTKH ot $e- 
HOJia HJIH $eHOJIbHLIX COeflHHeHHH CTOUHHX H npupOflHHX BOR OH 

coflepiHT uiTaMMH JiHnofcbHHx 6aKTepHajibHHx KyjibTyp, npnueM 
JiwnoOiHJibHbie daKTepHajibHtie KyjibTypH npeflCTaBJieHH UITaMMaMH 

30 Rhodococcus s P .,hji H Rhodococcus maris , on Rhodococcus 
erythropolis. 
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